Branched chitins as nonnatural immunomodulatory biopolymers: secretions of TNF-alpha and NO by direct stimulation of macrophages.
In view of the interesting properties of branched polysaccharides occurring in nature, biological activities of nonnatural branched chitins having beta-1,6-N-acetyl-D-glucosamine branches on the poly(beta-1,4-N-acetyl-D-glucosamine) backbone have been studied. The immunostimulatory activities of the branched chitins were determined and compared with those of lentinan, a beta-1,3-D-glucan having beta-1,6-D-glucose branches, using the mouse macrophagelike cell line RAW264.7 in vitro. The secretions of the tumor necrosis factor and nitric oxide proved to be significantly higher with the branched chitins than with lentinan. Moreover, when interferon-gamma was used in conjunction with the branched chitins on macrophage treatment, a marked augmentation of nitric oxide production was observed. These results are interpreted as the direct stimulation of macrophages by the branched chitins, and the distinctive activities suggest the possibility of developing new types of polysaccharide antitumor agents.